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Description 

This invention concerns improvements in longitudi- 
nal compressive treatment of web materials and has 
particular application to microcreping and the softening s 
of webs. 

In U.S. Patent No. 4,142,278, (preamble of claim 1) 
a two-roll longitudinal compressive treatment machine 
is shown in which one or two retarder blade elements 
are held in special relationship to the nip to impede the 
flow of the web for retarding and causing longitudinal 
compression of the web. The present invention has aris- 
en from attempts to improve the rolls and the blades in 
a manner that enables the desirable characteristics of 
such two-roll machines and methods and other ma- 
chines using web-drive rolls to be realized efficiently in 
commercial practice. 

The invention has also arisen from attempts to pro- 
vide new approaches to designs of retarder blades that, 
in addition to being important in two-roll treatments, are 
more widely applicable, e.g. to single roll microcreping 
such as illustrated in U.S. Patents 3,260,778 and 
3,426,405. 

With machines and methods for longitudinal com- 
pressive treatment of web materials, there have been 
difficulties in achieving continuously reliable treatment, 
especially in the case of web materials that are highly 
heat-sensitive or have "stickiness" that makes them dif- 
ficult to drive and process. There have also been prob- 
lems related to general machine construction, blade sta- 
bility and difficulty of maintaining proper process adjust- 
ment for the more difficult-to-treat materials. The 
present invention seeks to address these problems as 
well as providing general features useful in microcrep- 
ing. 

According to one important aspect of the invention, 
there is provided a machine for longitudinal compres- 
sive treatment of a web comprising at least one drive 
roll (10,12); means for pressing the web against the roll 
in a drive region to cause the web to be driven forward 
and means for retarding the forward progress of the web 
to cause longitudinal compressive treatment of the web 
in a treatment cavity downstream of the drive region and 
in advance of said retarder means; said treatment cavity 
being defined by the forward surface of said roll and a 
cooperating opposed surface; and said retarder means 
comprising a retarder blade (16) disposed adjacent said 
roll and providing a web-contacting slide surface (18A) 
to which the longitudinally compressed web transfers 
and upon which it slides as it leaves said roll; the ma- 
chine being characterised in that said retarder blade 
(16) has two spaced-apart roll-contacting regions dis- 
posed toward said roll, one of said roll-contacting re- 
gions {P, ) being at the forward tip of the blade near said 
drive region and the second roll-contacting region (P 2 ) 
being at a heel region spaced downstream therefrom, 
said blade extending in cantilever fashion from said heel 
region to said tip region, the thickness and shape of the 
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tip region of said blade and the length between said heel 
and tip regions enabling the tip of said blade to be de- 
flectable by oncoming longitudinally compressed mate- 
rial to maintain proximity of the tip to the roll surface 
along the length of the roll in a manner inhibiting diving 
or snagging of said material at said tip, thereby to pro- 
mote the smooth, even exiting movement of the material 
from the treatment cavity. 

In preferred embodiments, the blade has a body 
that is thicker at the heel region than at the tip region, 
and the tip of the blade is curved toward the roll. 

Preferred embodiments have one or more of the fol- 
lowing features. The distance between the heel and tip 
roll-contacting regions is of the order of 1/4 inch (0.635 
cm) or less; the blade comprises a blue steel member 
having a main body of substantially uniform thickness 
and a forward region of less than 1/2 inch (1.27 cm) 
length reduced in thickness from the main body to the 
tip; the thickness of the tip is about .005 inch (0.0127 
cm) or less and the main body has a thickness greater 
than .010 inch (0.0254 cm), preferably the main body 
having a thickness of about .020 inch (0.0508 cm) or 
greater; the forward part of the blade tapers evenly over 
a length of less than one half inch (1 .27 cm) to a thick- 
ness less than .005 inch (0.0127 cm) at the tip; the tip 
of the blade is curved with radius of curvature being in 
the range of about 1/32 to 1/4 inch (0.079375 to 0.635 
cm) ; the means for pressing the web against the roll 
comprises a second roll; the retarder means comprises 
a second blade of like construction, the second blade 
engaged in two-region contact with the second roll and 
the diameter of each of the rolls is greater than 8 inches 
(20.32 cm). 

Also in preferred embodiments employing the blade 
structure, the driving surface of each of the rolls com- 
prises a series of principal web-gripping grooves ex- 
tending in only one direction helically about the roll axis, 
preferably there being between about 20 to 80 grooves 
per inch (2.54 cm) and the grooves extending at an an- 
gle to the direction of travel of the web between about 
10° to 35°, at the nip line of the rolls the angle of the 
other roll inclined negatively relative to the direction of 
travel of the web. 

There is also described in detail below a machine 
and method using the machine for compressive treat- 
ment of a web. The machine employs a pair of drive rolls 
defining a nip for driving the web forward and retarder 
means for retarding the forward progress of the web to 
cause compaction of the web in the cavity between the 
rolls downstream of the nip, the driving surface of each 
of the rolls comprising a series of principal web-gripping 
grooves extending in only one direction helically about 
the roll axis, at the nip line of the rolls the angle of the 
grooves of one roll inclined positively relative to the di- 
rection of travel of the web, and the angle of the grooves 
of the other roll inclined negatively relative to the direc- 
tion of travel of the web. 

In preferred embodiments, there are between about 
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20 to 80 grooves per inch (2.54 cm) and the grooves 
extend at an angle to the direction of travel of the web 
between about 10° to 35°; there are smooth-surfaced 
lands between the grooves, upon which the web slides 
as it is compacted; the lands are wider than grooves, s 
preferably the lands being at least twice as wide as the 
grooves, e.g. between 2 and 4 times as wide as the 
grooves. Also preferably the grooves are "V 0 shaped 
grooves formed by knurling, and for forming the pre- 
ferred lands the grooves are formed by knurling followed 
by a metal removal operation removing outer portions 
of the knurled formation, preferably, by grinding. In par- 
ticular preferred embodiments the relationship of the an- 
gle of the grooves to the number of grooves per inch is 
generally in accordance with the following table: 



Angle 


Pitch (grooves/inch) (grooves/2.54 cm) 


35° 


20 


30° 


30 


25° 


40 


20° 


50 


15° 


60 


10° 


80. 



In various of the preferred embodiments, the first 
retarder blade is located forward of a second blade held 
adjacent the other of the rolls of a two roll machine; the 
latter blade comprises a resilient valving member; dur- 
ing running condition, the passage defined between the 
blade members diverges continuously in the down- 
stream direction from the tips of the blades. 

In other embodiments, the retarder means compris- 
es a single retarder blade, the toward part of which is 
held adjacent one roll and a downstream surface of 
which having a retarding quality is adapted to be 
pressed toward the opposite roll to engage and retard 
the exiting material. 

In the drawings: 

FIG. 1 is an end view of a machine assembly ac- 
cording to a preferred embodiment of the invention; 
FIG. 2 is a detail of the end view of FIG. 1 showing 
the nip and blade assemblies, while FIG. 2a is an 
enlarged view of a portion of FIG. 2; 
FIG. 2b is a detail of an end view of an alternative 
embodiment of a machine assembly according to 
another preferred embodiment of the invention 
showing a valve-like member associated with the 
blade assembly in both start-up and running posi- 
tions; 

FIG. 3 shows angles A and B of the retarders in 
FIGS. 2 and 2b; 

FIG. 4 shows distances X and Y to the tips of the 
retarder blades in FIGS. 2 and 2b; 
FIG. 5 shows areas of contact P A and P 2 of each of 
the blades of FIG. 1 with the respective rolls and 



FIGS. 5a and 5b are detail views of increasing scale 
of the points of contact in FIG. 5; 
FIG. 6 shows the groove rolls of the preferred em- 
bodiment of FIG. 1 together with a magnified view 
of the grooves at the nip of the rolls; 
FIG. 7 shows a cross section of a fully grooved roll 
surface useful by itself in another embodiment and 
at an early stage of manufacture of the embodiment 
of FIGS. 1 and 8; 

FIG. 8 shows a view similar to FIG. 7 of the rolls of 
FIG. 1 when manufacture is complete; 
FIG. 8a is a diagrammatic representation of a cross 
section of the nip of the rolls of FIG. 1 with web ma- 
terial therebetween; 

FIG. 9 is a diagrammatic, perspective detail view of 
the roll surface of FIG. 8; 

FIGS. 10a-d illustrate stages in the manufacture of 
a blade while FIG. 10e is an end view of a device 
used in the bending of the tip of the blade; 
FIG. 11 is a diagrammatic, perspective view of a 
blade of FIG. 8 resting on its roll; while FIG. 11a is 
another diagrammtic, perspective view of the blade 
and roll showing further details. 

The roils of a two roll longitudinal compressive treat- 
ment machine and method are provided with a predom- 
inant drive feature in the form of single direction helical 
grooves, preferably provided by knurling. The grooves 
extend in the same direction on each roll such that when 
the rolls are counter-rotated together in a nip, the 
grooves cross each other progressively as rotation pro- 
ceeds. The preferred range of the angle of the grooves 
is 10° to less than 45°, taken in relation to the direction 
of travel of the web. More preferably, the range of the 
angles is between 15° and 35°. The particular angle is 
preferably selected dependent upon the particular type 
of material to be treated, the nature of the desired treat- 
ment, and the pitch, i.e., the center-to-center distance 
between grooves, taken in the direction of the axis of 
the roll. In general, with finer pitch, the angle is less, and 
with larger pitch, the angle of the groove is greater. 

This single direction groove arrangement is found 
to have a considerable benefit in that as the two sets of 
grooves, forming an angle with one another, move rel- 
ative to one another as the roll turns, the web between 
these rolls is positively gripped by the cooperation of the 
angles and is driven forward. This web drive occurs as 
rotation proceeds in the manner that at any instant the 
web is positively driven at the nip line at a series of 
spaced-apart small regions, and the position of these 
small regions progressively changes in opposite lateral 
directions on the different sides of the web as the rolls 
turn. Not only is the web positively driven forward, but 
also it tends to be driven straight due to the counterbal- 
ancing effects of the different set of the angles on the 
two sides of the web. 

After thus being driven positively, as each increment 
of web leaves the nip, there is rapid, ready release of 
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the grip of the rolls on that part of the web, which is very 
beneficial. To explain more fully, in starting the treatment 
process, the material is caused to jam back or create a 
column of material in the treatment cavity upstream of 
the retarder elements. Turning of the rolls forces fresh 
material to be driven forward and compacted against the 
column. As additional material is thus added to the col- 
umn preceding the retarder blades, treated material of 
the other end of the column is released at the exit from 
between the retarders. The major compacting action oc- 
curs in a very small initial region of the cavity immedi- 
ately following the drive nip. As the web material leaves 
the positive grip of the rolls and slows as it enters the 
treatment cavity, it must slide upon the rotating rolls that 
advance past it at greater speed. The single direction 
grooves at the opposite angles prescribed permits the 
material to readily slide back relative to the advancing 
roll surfaces without significant abrasion or other detri- 
mental degrading action of the roll surface on the web. 

It is found in many instances, that rather than having 
one complete groove immediately adjacent another in 
saw-tooth profile, it is advantageous to grind off (or oth- 
erwise avoid having) top pointed portions at the inter- 
sections of walls defining the grooves. Instead, smooth 
transition surfaces or lands are provided. Preferably, 
these transition surfaces are of the form of flat (i.e. cy- 
lindrical) lands lying between the grooves. The transition 
surfaces add to the ease with which the treated web ma- 
terial slides upon the surface of the rolls as the web is 
released from the positive grip of the grooves in the roll 
surface and is compressed. In the particularly preferred 
embodiment, during manufacture, after complete knurl- 
ing of the rolls in one direction, the roll material is ground 
off to conform to a smaller cylinder such that the lands 
between the grooves are wider than the grooves them- 
selves. In the most presently preferred embodiment the 
land width, L, is equal to two and one half times the 
groove width, G. 

The particular frequency, angle, and depth of the 
grooves depends upon the particular nature of the ma- 
terial being treated. The pitch of the grooves can vary 
over a significant range, typically the angle of the groove 
to the direction of travel being adjusted in a correspond- 
ing manner. In operable embodiments, the pitch may 
range from, for instance, 20 to 60 to 80 grooves per inch 
(2.54 cm) of axial length of the roll. In preferred form, 
the general relationship of the angle mentioned above 
to the number of grooves per inch is generally in accord- 
ance with the following table. 



Angle 


Pitch (grooves/inch)(grooves/2.54 cm) 


I 35° 


20 


30 


30 


25 


40 


20 


50 


15 


60 



(continued) 



Angle 


Pitch (grooves/inch)(grooves/2.54 cm) 


10 


80 



With respect to the presence and width of the lands 
relative to the grooves, we have already suggested that 
with no lands between the grooves, certain materials 
can advantageously be driven. One example is jersey 
knit material. 

In an example where the width of the lands bears 
the ratio two to one to the width of the grooves, this, like 
the embodiment with no lands, may tend to leave pat- 
terns in certain materials, but is useful, for instance, with 
a number of non-woven and woven materials, for in- 
stance, a jute woven material and the like. 

For a more nearly-universal machine, i.e., a ma- 
chine which can treat materials having a rather wide 
range of characteristics, it is presently preferred that the 
ratio be 2 1/2 to 1, land width to groove width. In that 
machine, it is presently preferred that there be a pitch 
of about 50 grooves per inch (2.54 cm) and an angle of 
the grooves to the direction of travel of the web (some- 
times called the machine direction) of 20°. It is presently 
preferred that these grooves are of B V M profile, formed 
by knurling as it is found that the material releases read- 
ily from such formations. 

For very thin and delicate web materials that are to 
be treated such as tissue, the land-to-groove width ratio 
may be 4 to 1 . It is found that with ratios, especially of 
3 to 1 or 4 to 1, it is possible to avoid marking of even 
very sensitive webs when the webs are driven through 
the nip of the machine and through the compressive 
treatment. 

One of the important uses of this machine is for sof- 
tening of non-woven materials or webs, these typically 
being made in a paper machine-like process or in the 
so-called spun-bonded process where the web fibers 
are bonded together by adhesive material. The untreat- 
ed web is typically rather stiff and harsh and paper-like, 
and the object of the treatment is to soften the web. In 
that case, the material is longitudinally compressed or 
microcroped by the machine and then virtually all of the 
compaction or microcrepes are pulled out. The action of 
the treatment serves to loosen the fiber bonds and to 
render the web soft, pliable and drapable and with a 
pleasing hand, soft to the touch, and in certain instanc- 
es, more absorbent. 

An analogous action is performed on numerous pa- 
pers and on various textile fabrics, both knit and woven, 
to change texture to impart a controlled degree of 
stretchiness, etc. 

Another contribution of the machine concerns re- 
tarder blades that contact their respective rolls with two- 
point contact and the nature of the passage thus defined 
between the blades. This construction features engage- 
ment of the blade both at a heel region at a location 
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slightly downstream of the upstream tip of the retarder, 
and. at the tip itself, with space between roll and blade 
therebetween. Preferably, the very tip of the blade is 
curved toward the roll and the blade in that region is so 
thin that it responds to force applied by the web material s 
itself, to keep the tip down against the roll. This construc- 
tion cooperates with the single direction grooved rolls 
that have just been described in a highly effective man- 
ner, and especially when each of the pair of rolls is of 
large diameter, e.g., 8 to 10 inch (20.32 to 25.4 cm), 
mentioned more fully below. But the two-point-contact 
blades also can be used to advantage in other micro- 
creper machines as described in the above-referenced 
patents. 

It is found particularly advantageous to employ 
blades of considerable thickness, for instance of blue 
steel, 0.020 inch (0.0508 cm) thickness or greater, with 
an end portion (of e.g., 1/4 inch (0.635 cm) length for a 
blade of 0.020 inch (0.0508 cm) thickness) being ta- 
pered as by grinding from the original thickness down 
to a relatively thin tip of, e.g., 0.005 or 0.004 inch (0.01 27 
or 0.01016 cm). With such a blade, even where the di- 
ameter of each of the rolls is in the range of 8 to 1 0 inch- 
es (20.32 to 25.4 cm), it is possible to hold the blades 
at a diverging angle relative to the tangent plane pro- 
jected from the nip to provide a divergent character to 
the outward retarder passage beyond the forward tip of 
the balde. Such divergence provides particularly 
smooth retarding and release of the treated material as 
the material is pulled from the machine for further treat- 
ment. 

It has been found, with prior arrangements, that 
there is some tendency for certain materials to snag or 
dive under the tip of a retarder blade when the material 
is being driven forward. According to an important as- 
pect of the system alluded to above, this can be avoided 
by forming the tip of the retarder blade as a so-called 
web-reactive curtain in which the compacted material 
itself holds the tip of the retarder in direct contact with 
the roll surface. This is illustrated in the accompanying 
drawings. To achieve this in the preferred embodiment, 
the retarder blade with the original thickness of 0.020 
inch (0.0508 cm) and the taper down to the .004 inch 
(0.01016 cm) over a distance e.g. of 0.250 inch (0.635 
cm), has its tip portion, for instance a margin of 1 /1 6 inch 
(0. 1 5875 cm), passed through a curve-forming roll proc- 
ess, e.g., a radiused roller, which is held against a hard 
but resilient cylindrical anvil roller, such as of nylon. The 
end of the tip of the blade is thus deformed into a curve 
such that it is displaced, in an example, approximately . 
010 inch (0.0254 cm) below a plane projected along the 
original back of the blade. It is found that by holding such 
a retarder blade directly against the roll, the blade may 
be made to bear with a heel portion on the roll, the heel 
being e.g. in the range of 1/8 or 1 /4 inch (0.31 75 or 0.635 
cm) downstream of the tip, and at the same time, the tip 
or the so-called web-reactive curtain, will also touch the 
roll or be held in immediate, direct proximity thereto. It 
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is found that the oncoming treated material, while being 
diverted from the roll surface by such a retarder, tends 
in a self -actuating way, to hold the tip of the retarder 
against the roll to defeat any tendency for the material 
to snag or dive andthis can occur without there being 
rapid wear on the tip after an initial "wearing in" period. 

In tests with a six inch (15.24 cm) roll it was shown 
to be preferable to locate the curve in the blade as near 
as possible to the end of the tip, consistent with not rip- 
pling or otherwise distorting the final edge. Such location 
of the curve helps to assure that no microcreping occurs 
so late as to be over the blade surface, and this helps 
to assure that there is no diving or snagging of the ma- 
terial. 

In one preferred set of blades, an example of which 
is shown in one of the figures, the second or down- 
stream blade is comprised of a backer member together 
with a so-called resilient valving member, a function of 
which is to fill the cavity at the start-up of the machine 
to hold back the material, to initiate the microcreping or 
compacting process. The geometry and stiffness of the 
valving member may be selected, depending upon the 
stiffness of the material to be treated, to flatten entirely 
against the second retarder and not to form any signifi- 
cant obstruction to the material after the process has 
been initiated, though even in this case it may provide 
a certain desirable buffering function, to aid in the 
smooth processing of the web material through the ma- 
chine. The actual thickness of the substance of this valv- 
ing member depends upon the amount of initial resist- 
ance desired at start-up. For instance, it may be of blue 
spring steel as thin as .002 inch (0.00508 cm) or .003 
inch (0.00762 cm) thickness for tissue paper, but with 
stiff materials such as sterile wrap used in hospitals or 
other non-woven materials, the thickness may be as 
great as .006 inch (0.01524 cm). The valving member, 
when thick enough, can be used by itself in direct con- 
tact with the roll, without the top blade. 

In other cases the valving member can be made 
with sufficient properties to contribute a retarding func- 
tion, the degree of retarding attained being controlled e. 
g., by selection of the degree of resilience (stiffness) of 
the material of the valving member and the friction qual- 
ity of the surface of the valving member. 

A single retarder member may be used, functioning 
as described in U.S. Patent No. 4,142,278 to which ref- 
erence is made. 

Contrary to prior opinion by some practising in the 
field, the two-roll type of action can be achieved not only 
by using rolls of 5 or 6 inch (1 2.7 or 15.24 cm) diameter, 
but also by using rolls significantly larger than the 5 inch 
(12.7 cm) or 6 inch (15.24 cm) diameter. For instance, 
it has been found that a pair of rolls with diameters as 
large as 8 inch (20.32 cm) or 10 inch (25.4 cm) can be 
employed. In the past it had been suggested that it 
would not be possible to provide properly shaped retard- 
er blades of sufficient thickness and durability that could 
be inserted sufficiently deeply into the nip to define the 
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required short microcreping treatment cavity if such 
large rolls were employed. It has now been shown that 
when employing large diameter rolls, the length of the 
cavity need not be as short as had previously been 
thought necessary; indeed it has been discovered that 
the permissible length of the treatment cavity appears 
to increase linearly with roll diameter for the two roll ma- 
chine. This has great potential advantage because it en- 
ables robust retarder blades to be employed while ob- 
taining advantages of large rolls such as much larger 
unsupported span width. Indeed, the longer treatment 
cavity is found to relax the requirement for longitudinal 
resiliency in the retarder blade set up, and appears to 
provide a more reliable way to operate the machine. 
This is believed to be attributable to the fact that the col- 
umn of treated web material in the treatment cavity is 
itself resilient, and this column, being longer when the 
rolls are larger in diameter, results in the column itself 
contributing greater total resiliency to the system. It is 
found that even with non-wovens that themselves are 
not regarded as highly resilient, still with the large diam- 
eter rolls, it is possible to rigidly locate both retarder 
blades in their longitudinal positions and depend upon 
the self-resiliency of the column of treated web in the 
treatment cavity to absorb variations that occur and en- 
sure a smooth flow and treatment of the web. 

It is interesting to note as a side light that much of 
the design of longitudinal compressive treatment ma- 
chines and microcrepers has been explained in the past 
by analogy to the attempted pushing of a rope through 
a tube. It is known that a short length of rope can easily 
be pushed through a tube. If one tries to push a longer 
piece of rope through the tube, the aggregate frictional 
resistance applied to the rope by the tube wall tends to 
cause the tube to compress, thicken and shorten; and 
as it gets thicker, it creates even more frictional resist- 
ance against the inside wall of the tube, the compound- 
ing effect being to cause the rope to jam and not move 
through the tube. Using this analogy, Mr. Richard R. 
Walton, and his coworkers, over the past 30 years, have 
realized the importance of short treatment cavities for 
microcreper machines to avoid jamming of the machine 
during treatment, and the corpus of his work and those 
who have followed him has emphasized the necessity 
of using very short treatment cavities. 

As noted above, there is a difficulty in getting blades 
close to the center line of the cavity in a two-roll machine 
that is formed of rolls of large diameter, given the grad- 
ualness of the divergence of the surfaces of the relative- 
ly large rolls from one another. It has been found, 
though, by experiment, that in fact, even if the new 
blades herein described are held back the distance re- 
quired by the geometry, and even sufficiently that the 
blades can diverge, highly satisfactory microcreping or 
longitudinal compressive treatment can occur. While 
blades of 0.020 inch (0.0508 cm) thickness are de- 
scribed herein, it is anticipated that blades with thick- 
ness of 0.030, 0.040, 0.050 inch (0.0762, 0. 1 01 6, 0. 1 27 
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cm) thickness, with suitable reduction in thickness in the 
tip region as described herein, may in the future be used 
in the practice of the inventions described, using large 
rolls. 

5 As for why the treatment cavity can be longer in two 
roll machine having large rolls, it is hypothesized that 
the fact that both sides of the treatment cavity defined 
by the rolls are moving, means that not only does the 
previously useful analogy of pushing a rope-in-a-tube 

10 not apply, but in fact an opposite and beneficial effect is 
obtained. If the web thickens and applies increased 
pressure to the sides of the passage defined in this case 
by the two turning rolls, because the roll surfaces are 
both moving the material engages the roll surface more 

15 tightly, and causes an increased drive force to be ap- 
plied to the surface of the treated column, resulting in 
the material being driven out more quickly, and vice ver- 
sa if the oncoming web is thinner. Thus the machine be- 
comes more self regulating, when large rolls are em- 

20 ployed, instead of being jammed as occurs with a rope 
in a tube. This action is seen as permitting, in the pre- 
ferred embodiment, the machine rolls of a 2 roll machine 
to be 8 or 1 0 inch (20.32 or 25.4 cm) or more in diameter, 
and this has the beneficial result that a roll of a stable 

25 geometry can be made longer, to allow use in production 
lines for non-wovens whose width may be 60 inch (1 .524 
m) or 76 inch (1.9304 m) or more. For narrower widths 
or other circumstances, of course, rolls of 5 or 6 inch 
(12.7 or 15.24 cm) diameter can also be employed to 

30 advantage using the rolls, blades and relationships pro- 
vided by the present invention. 

The embodiment to be described employs two rolls 
of large diameter but is a machine built as a demonstra- 
tor of the principles of operation, and is of short axial 

35 length. 

Referring to FIG. 1, an end view of a machine as- 
sembly according to the preferred embodiment of the 
invention is shown. There are two counter-rotating rolls, 
a top roll 10, and a bottom roll 12, rotating in the direc- 

^0 tions of their respective arrows, the top roll 10 rotating 
counterclockwise, and the bottom roll 12 rotating clock- 
wise. The rolls 10 and 12, both e.g. of 8 inch (20.32 cm) 
to 10 inch (25.4 cm) diameter, are mounted on identical 
bearings 1 4 at each end of both of the rolls. The bearings 

45 14 at either end of the top roll 10 are disposed at the 
end of rotating cantilever arms 48 which are also located 
at either end of the top roll 10. The rotating cantilever 
arms 48 are, in turn, attached to respective sides 62 of 
the main machine frame, and rotate about their attach- 

50 ments as illustrated by the upper left arcuate arrow in 
FIG. 1 . The bearings 14 at either end of the bottom roll 
1 2 are also mounted on respective sides 62 of the main 
machine frame, generally not at the same places where 
the rotating cantilever arms 48 are attached. Both rolls 

55 10 and 12 are driven (motor and gearing not shown). 

The region of shortest distance between the top roll 
10 and the bottom roll 1 2 is the drive or nip region. Web 
material introduced upstream, from the left in FIG. 1 , of 
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the rolls 10 and 12 is driven downstream, to the right in 
FIG. 1, on passage through the drive region between 
the counter-rotating rolls 10 and 12. Downstream of the 
drive region there are a pair of identical blades 16 
mounted on a pair of blade holders 18. Both blades 16 
and blade holders 18 extend along the length of the re- 
spective rolls 10 and 12. 

The blade 16 contacting the top roll 10 is mounted 
on a blade holder 18 that is affixed to a pair of top piv- 
oting arms 20 at either end of the top roll 10, the blade 
16, blade holder 18, and top pivoting arms 20 constitut- 
ing a blade assembly. The top pivoting arms 20 pivot 
about the central axis of the top roll 10, as indicated by 
the upper right arcuate arrow in FIG. 1, in such a manner 
that the blade 16 maintains a substantially constant an- 
gular relationship with the surface of the top roll 10. The 
pivoting action of pivot arm 20 can be effected by a pair 
of double-acting air cylinders 26, providing up and down 
movement as demonstrated by the upper right two- 
headed arrow in FIG.1 , connected to the top pivot arms 
20 through clevises 24. The air cylinders 26 are mount- 
ed on support arms 46 at either end of the top roll 10, 
with the support arms 46, in turn, mounted on the rotat- 
ing cantilever arm 48. Stopping mechanisms and posi- 
tioning assemblies for the top pivot arms 20 are provided 
by a centrally positioned threaded rod 30 passing 
through a pivoting block 32 mounted on support arms 
46, the other end of the threaded rod 30 terminating in 
a rod end bearing 29 fastened around a horizontal bar 
28 which extends between the pivot arms 20 at either 
end of the top roll 10, ensuring coordinated movement 
of the top pivot arms 20. The end of rod 30 opposite the 
rod end bearing 29 is provided with stop lock nuts 34 
engaging the pivot block 32 to assist in the stopping and 
positioning of the top pivot arms 20 thus to position the 
top blade 1 6 relative to the line of centers of the two rolls, 
as shown by the upper right diagonal arrow in FIG. 1 . 

The blade 1 6 contacting the bottom roll 1 2 is mount- 
ed on a blade holder 18 that is affixed to a pair of bottom 
pivoting arms 22 at either end of the bottom roll 12, the 
blade 16, the blade holder 18, and bottom pivoting arms 
22 constituting another blade assembly. The bottom piv- 
ot arms 22 pivot about the central axis of the bottom roll 
12, as indicated by the lower right arcuate arrow in FIG. 
1 , in such a manner that the blade 16 maintains a sub- 
stantially constant angular relationship with the surface 
of the bottom roll 12 as its position with respect to the 
line of centers of the two rolls is adjusted. The pivoting 
action of the bottom pivot arms 22 can be effected by a 
pair of double-action air cylinders 38, providing up and 
down movement as demonstrated by the lower right 
two-headed arrow in FIG. 1, connected to the bottom 
pivot arms 22 through clevises 36. The double-action 
air cylinders 38 are connected through clevises 40 to 
mounting jacks 42 which allow for small incremental ad- 
justments of the bottom blade assembly. The mounting 
jack wheel 44, mounted on a shaft extending between 
the pair of mounting jacks 42 to coordinate their move- 
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ment, provides the capability for finer, potentially infinite- 
ly variable adjustments to a precision of less than about . 
001 inch (0.00254 cm), and enable the in and out ad- 
justment, and positioning, of the blade 16 on the bottom 
5 roll 1 2 over a range of about 0.75 inch (1 .905 cm). 

The rotating-cantilever arms 48 are raised and low- 
ered, as shown by the left diagonal arrow in FIG. 1, by 
a pair of double-action air cylinders 58, attached at one 
end to their respective rotating cantilever arms 48 
through clevises 50, and at their other ends through cle- 
vises 60 to respective main side walls 62 of the machine, 
generally at places other than the generally separate at- 
tachments of the rotating cantilever arms 48, and the 
bottom roll 12 bearings 14 to the main side walls 62 of 
the machine. The double-action air cylinders 58 are pro- 
vided at their upper portions with stop plates 54 with stop 
screws 56 governing the degree of rotation of the rotat- 
ing cantilever arms 48. Lock nuts 52 are mounted atop 
the double-action air cylinders 58 between the stop 
plates 54 and the clevises 50 to fasten the stop plates 
54 to the cylinders 58. 

We now refer to FIGS. 2 and 2a, details of the end 
view of FIG. 1 showing the nip and portions of the blade 
assemblies. The two counter-rotating rolls 1 0 and 1 2 are 
shown rotating in the directions of the respective arrows, 
generally both rolls being driven at substantially the 
same speed. Generally, the bottom blade 16 (see the 
enlarged view given in FIG. 2a) is closer to the nip, i.e. 
the line of centers of rolls 10 and 12, and is subject to 
adjustment to "fine tune" the process. The blade holders 
1 8 are seen to be comprised of blade supports 1 8a and 
several retaining plates 18b and 18c in FIG. 2a, biasing 
the blades 16 against their respective blade supports 
18a and the rolls 10 and 12. 

A detail of an end view of an alternative embodiment 
of a machine assembly is given in FIG. 2b showing a 
valve 17 disposed on the surface of the upper blade 16 
that is facing away from the surface of the upper roll 1 0. 
The valve 17 is sandwiched between the blade 16 and 
a retaining plate at the upstream end of the upper blade 
support 18a, and is associated with the upper blade as- 
sembly. The dashed lines are a phantom image of the 
valve 17 as it typically appears at the start-up of the de- 
vice, before the web material has advanced down- 
stream of the nip. The valve 17 in such a start-up posi- 
tion facilitates the establishment of a compacted web 
column in the treatment cavity between the nip and the 
tip of the bottom blade 16. The solid lines for the valve 
1 7 depict the running position of the valve 1 7 during the 
running of the machine, the web material flowing over 
the surface of the valve 17 serving generally to com- 
press the valve 17 toward the upper roll 10 surface. The 
valve 17 in such a running position functions principally 
in a buffering capacity. 

It is important to note that in running position the 
surfaces of the blades defining the retarder passage di- 
verge at least slightly from one another downstream 
from the tips of the blades. FIG. 3 shows the angle A 



EP 0 551 327 B1 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 0 551 327 B1 



14 



between the surface of the blade 16 facing away from 
bottom roll 12 and the central tangent plane perpendic- 
ular to the line through the centers of the rolls 10 and 
12, and shows the angle B between the surface of the 
blade 1 6 facing away from the top roll 1 0 and the central s 
plane. Both angles A and B are preferably greater than 
0°, and may be as much as 5°. The angles on each side 
contribute to the divergence properties of the overall re- 
tarding channel formed between the surfaces of the 
blades 16 facing away from the rolls 10 and 12. 

FIG. 4 shows the distance X between the nip line 
and the upstream tip of the blade 1 6 substantially touch- 
ing the bottom roll 12, and shows the distance Y be- 
tween the upstream tip of the blade 16 substantially 
touching the bottom roll 12 and the upstream tip of the 
blade 16 substantially touching the top roll 10. By way 
of example, for a polypropylene web material of 0.005 
inch (0.0127 cm) thickness, the distance X is typically 
about .450 inch (1 . 1 43 cm) and the distance Y lies in the 
range .090 inch (0.2286 cm) to. 100 inch (0.254 cm). 
Preferably the distance Y is positive, with the upstream 
tip of the blade 16 substantially touching the top roll 10 
lying downstream of the upstream tip of the blade 16 
substantially touching the bottom roll 12. 

Referring to FIGS. 5 and 5a, the contact points P-^ 
and P 2 of the blades 1 6 with their respective rolls 1 0 and 
12 are illustrated. The detail view shows that the point 
of contact P-, at the upstream tip of the blade 16 is in 
general a smaller area of contact than the points of con- 
tact P 2 at the heel region of the blade 16, indicated by 
the bracket. An enlarged detail view of the point of con- 
tact Pt is given in FIG. 5a. It will be noted that the portion 
of the blade extending upstream toward the tip is of can- 
tilever form, preferably as mentioned, tapering linearly 
to a thin edge at the tip. Such construction contributes 
to the web-responsiveness of the tip, mentioned above. 

As best shown in FIG. 5b, the extreme tip of the 
blade wears slightly during initial operation to match the 
contour of the roll as shown, and then does not wear 
rapidly. 

The grooves at the nip of the rolls are shown in FIG. 
6, a cross sectional detail. As shown, the grooves in the 
upper roll are inclined to the left with respect to the di- 
rection of travel of the web, and the grooves in the lower 
roll are inclined oppositely, to the right with respect to 
the web travel direction. 

A cross sectional view of a portion of a roll surface 
is presented in FIG. 7 which represents a surface of the 
preferred embodiment as it appears at an earlier stage 
of manufacture (but is useful as-is for certain materials, 
as noted above). The peaks of the grooves have height 
H, preferably .015 inch (0.0381 cm), and the distance 
from peak to peak is W, preferably .020 inch (0.0508 
cm) . The angle a is the angle of the valley of the 
grooves. A preferred embodiment has an angle a of ap- 
proximately 60°. A later stage of manufacture of the roll 
surface of the preferred embodiment in FIG. 7 is given 
in FIG. 8. The tops of the peaks in FIG. 7 have been 



ground off leaving the mesa shapes of height h, where 
preferably H = 2.5h, as shown in FIG. 8. The width of 
the land portions on top of the mesas is L and the width 
of the grooves between the lands is G, where preferably 
L = 2.5G. 

FIG. 8a shows across section of a portion of the nip 
of the rolls of FIG. 8 driving forward a web material 11 . 
Small indentations of the web material 11 enter into the 
spaces provided by the grooves. Shown in phantom by 
the dotted lines is the position of the rolls 10 and 11 and 
the web material 11 at a slightly later time as the web 
material 11 is driven through the nip. The movement of 
the relative positions of the grooves is a result of the 
grooves being inclined at an angle p, preferably 20°, 
with respect to the direction of travel of the web, as 
shown in FIG. 9. 

Various stages in the manufacture of the blades 16 
are shown in FIGS. 10a-d. The base material shown in 
FIG. 10a, preferably blued steel, has an overall width 
W 15 preferably 2.5 inch (6.35 cm), and an initial thick- 
ness T-,, preferably .020 inch (0.0508 cm). The grind 
down to the final tip thickness T 2 , preferably .004 inch 
(0.01016 cm), extends over a distance D, preferably .25 
inch (0.635 cm), as shown in FIG. 10b. The end portion 
of length b, preferably about 1/32 to 1/1 6 inch (0.079375 
to 0.15875 cm), of the tip of the blade 16 is bent down 
through a distance h v preferably about 0.010 to 0.014 
inch (0.0254 to 0.03556 cm), from the plane of the sur- 
face of the back of the blade 16, as shown in FIG. 10c. 
At a distance much greater than D from the bent tip of 
the blade 16, preferably one inch (2.54 cm), there is a 
bend of the blade 16 through an angle A 1t preferably 
15°, as shown in FIG. 10d. The remainder of the width 

to the right of the bend is 1 . An end view is given in 
FIG. 1 0e of the preferred manufacture of the bend in the 
tip of blade 16. A steel roll 116 having an axis oriented 
widthwise of the blade 16 has a bottom portion with ra- 
dius of curvature R. preferably 1/32 to 1/4 inch 
(0.079375 to 0.635 cm), that bears down hard upon the 
tip portion of the blade 16, the tip extending slightly be- 
yond the plane of symmetry of steel roll 116. A hard but 
somewhat resilient nylon cylinder 216, with axis parallel 
to that of roll 116, serves as an anvil roller upon which 
the blade 16 tip portion rests. The rolling process is per- 
formed along the entire length of the blade, in manner 
to locate the curve as near to the tip as possible while 
still preserving the straightness of the extreme edge of 
the metal blade. 

A diagrammatic perspective view of the blade 16 
contacting the bottom roll 1 2 is shown in FIG. 1 1 . A cross 
section of the view in FIG. 11 is depicted in FIG. 11a, 
showing a portion of bottom roll 1 2 in cross section re- 
vealing the grooving of the surface. 



Claims 

1. A machine for longitudinal compressive treatment 
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of a web comprising at least one drive roll (10,12); 
means for pressing the web against the roll in a 
drive region to cause the web to be driven forward 
and means for retarding the forward progress of the 
web to cause longitudinal compressive treatment of 
the web in a treatment cavity downstream of the 
drive region and in advance of said retarder means; 
said treatment cavity being defined by the forward 
surface of said roll and a cooperating opposed sur- 
face; and said retarder means comprising a retarder 
blade (16) disposed adjacent said roll and providing 
a web-contacting slide surface (18A) to which the 
longitudinally compressed web transfers and upon 
which it slides as it leaves said roll; the machine be- 
ing characterised in that said retarder blade (16) 
has two spaced-apart roll-contacting regions dis- 
posed toward said roll, one of said roll-contacting 
regions (P^ being at the forward tip of the blade 
near said drive region and the second roll-contact- 
ing region (P 2 ) being at a heel region spaced down- 
stream therefrom, said blade extending in cantilev- 
er fashion from said heel region to said tip region, 
the thickness and shape of the tip region of said 
blade and the length between said heel and tip re- 
gions enabling the tip of said blade to be deflectable 
by oncoming longitudinally compressed material to 
maintain proximity of the tip to the roll surface along 
the length of the roll in a manner inhibiting diving or 
snagging of said material at said tip, thereby to pro- 
mote the smooth, even exiting movement of the ma- 
terial from the treatment cavity. 

2. A machine according to Claim 1 , further character- 
ised in that the distance between said heel (P 2 ) and 
tip (P^ roll-contacting regions is of the order of 1/4 
inch (0.635 cm) or less. 

3. A machine according to Claim 1 , further character- 
ised in that said blade (16) comprises a blue steel 
member having a main body of substantially uni- 
form thickness and a forward region of less than 1/2 
inch (1 .27 cm) length reduced in thickness from said 
main body to the tip. 

4. A machine according to Claim 3, further character- 
ised in that the thickness of said tip is about .005 
inch (0.01 27 cm) or less and the main body has a 
thickness greater than .010 inch (0.0254 cm). 

5. A machine according to Claim 4, further character- 
ised in that the main body has a thickness of about . 
020 inch (0.0508 cm) or greater. 

6. A machine according to Claim 1 , further character- 
ised in that the forward part of said blade tapers 
evenly over a length of less than one half inch (1 .27 
cm) to a thickness less than .005 inch (0.0127 cm) 
at said tip. 



20 11. A machine according to Claim 8, further character- 
ised in that the driving surfaces of each of said rolls 
comprises a series of principal web-gripping 
grooves extending in only one direction helically 
about the roll axis, in that there are between about 
25 20 to 80 grooves per inch (2.54 cm), in that grooves 
extend at an angle to the direction of travel of the 
web between about 10° to 35°; and in that at the nip 
line of said rolls the angle of said grooves of one roll 
is inclined positively relative to the direction of travel 
30 of the web, and the angle of the other roll is inclined 
negatively relative to the direction of travel of the 
web. 

12. A machine according to Claim 10, further charac- 
35 terised in that said grooves are "V" shaped grooves 

formed by knurling. 

13. A machine according to Claim 1, further character- 
ised in that the blade (16) has a body that is thicker 

40 at said second heel region (P 2 ) than at said tip re- 
gion (P^, in that the tip of said blade is- curved to- 
ward said roll, and in that said blade is mounted 
downstream in a manner that causes said blade to 
engage said roll at said heel region. 

45 

Patentanspruche 

1. Vorrichtung zur langsgerichteten PreGbehandlung 
50 einer Bahn, mit zumindest einer Antriebswalze (1 0, 
12); einer Einrichtung, urn die Bahn in einem An- 
triebsbereich gegen die Walze zu drucken, urn zu 
bewirken, daB die Bahn nach vom gerichtet ange- 
trieben wird, und einer Einrichtung zur Verzogerung 
55 der nach vorn gerichteten Bewegung der Bahn, urn 
in einem Behandlungsgebiet, das stromabwarts 
des Antriebsbereichs und vor der Verzogerungsein- 
richtung gelegen ist, eine langsgerichtete PreGbe- 



7. A machine according to Claim 1 , further character- 
ised in that the tip of said blade is curved, the radius 
of curvature of said tip being in the range of about 
1/32 to 1/4 inch (0.079375 to 0.635 cm). 

5 

8. A machine according to Claim 1 , further character- 
ised in that said means for pressing the web against 
the roll comprises a second roll. 

10 9. A machine according to Claim 8, further character- 
ised in that said retarder means comprises a sec- 
ond blade of like construction to the blade defined 
in Claim 1 , said second blade being engaged in said 
two-region contact with said second roll. 

15 

1 0. A machine according to Claim 8, further character- 
ised in that the diameter of each of said rolls is great- 
er than 8 inches (20.32 cm). 

20 
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handlung der Bahn zu bewirken; wobei das Be- 
handlungsgebiet durch eine vordere Flache der 
Walze und eine mitwirkende gegenuberliegende 
Flache definiert ist; und wobei die Verzogerungs- 
einrichtung eine Verzogerungsplatte (16) enthalt, 
die benachbart zur Walze angeordnet ist und eine 
mit der Bahn in Kontakt stehende Gleitflache (1 8 A) 
bildet, relativ zu der sich die in Langsrichtung zu- 
sammengepreBte Bahn bewegt und uber die sie 
gleitet, wenn sie die Walze verlaBt; wobei die Vor- 
richtung dadurch gekennzeichnet ist, daft die Ver- 
zogerungsplatte (16) zwei voneinander beabstan- 
dete, mit den Walzen in Kontakt stehende Bereiche 
autweist, die zur Walze hin angeordnet sind, wobei 
einer der mit der Walze in Kontakt stehenden Be- 
reiche (Pj) an der vorderen Kante der Platte nahe 
dem Antriebsbereich gelegen ist und wobei der 
zweite, mit der Walze in Kontakt stehende Bereich 
(P 2 ) an einem Absatzbereich gelegen ist, der davon 
stromabwarts beabstandet ist, wobei sich die Platte 
treitragend von dem Absatzbereich zu dem Kanten- 
bereich erstreckt, wobei die Dicke und Form des 
Kantenbereiches der Platte und die Lange zwi- 
schen dem Absatzbereich und dem Kantenbereich 
es ermoglichen, daB die Kante der Platten durch 
entgegenkommendes, in Langsrichtung zusam- 
mengepreBtes Material verbogen werden kann, urn 
den Abstand zwischen der Kante und der Waizen- 
flache entlang der Lange der Walze derart auf recht- 
zuerhalten, daB ein Abtauchen oder Verhaken die- 
ses Materials an der Kante verhindert wird, urn da- 
durch die sanfte, gleichmaBige Austrittsbewegung 
des Materials aus dem Behandlungsgebiet zu ver- 
bessern. 

2. Vorrichtung nach Anspruch 1, weiterhin dadurch 
gekennzeichnet, daB der Abstand zwischen dem 
mit der Walze in Kontakt stehenden Absatzbereich 
(P 2 ) und Kantenbereich (P-, ) in der GroBenordnung 
von 1/4 Inch (0,635 cm) oder weniger liegt. 

3. Vorrichtung nach Anspruch 1, weiterhin dadurch 
gekennzeichnet, daB die Platte (16) ein geblautes 
Stahlbauteil (blue steel member) aus einem Haupt- 
korper mit im wesentlichen gleichmaBiger Dicke 
und einem Vorderabschnitt von weniger als 1/2 Inch 
(1 ,27 cm) Lange umfaBt, dessen Dicke vom Haupt- 
korper zur Kante hin vermindert ist. 

4. Vorrichtung nach Anspruch 3, weiterhin dadurch 
gekennzeichnet, daB die Dicke der Kante etwa 
0,005 Inch (0,0127 cm) oder weniger betragt und 
der Hauptkorper eine Dicke von mehr als 0,01 0 1 nch 
(0,0254 cm) hat. 

5. Vorrichtung nach Anspruch 4, weiterhin dadurch 
gekennzeichnet, daB der Hauptkorper eine Dicke 
von etwa 0,020 Inch (0,0508 cm) oder mehr hat. 



6. Vorrichtung nach Anspruch 1, weiterhin dadurch 
gekennzeichnet, daB sich der vordere Teil der Plat- 
te gleichmaBig uber eine Lange von weniger als ei- 
nem halben Inch (1 ,27 cm) bis zu einer Dicke ver- 

5 jungt, die an der Kante weniger als 0,005 Inch 
(0,0127 cm) betragt. 

7. Vorrichtung nach Anspruch 1, weiterhin dadurch 
gekennzeichnet, daB die Kante der Platte ge- 

10 krummt ist, wobei der Radius der Krummung der 
Kante im Bereich von etwa 1/32 bis 1/4 Inch 
(0,079375 bis 0,635 cm) liegt. 

8. Vorrichtung nach Anspruch 1, weiterhin dadurch 
15 gekennzeichnet, daB die Einrichtung zum Drucken 

der Bahn gegen die Walze eine zweite Walze ent- 
halt. 

9. Vorrichtung nach Anspruch 8, weiterhin dadurch 
20 gekennzeichnet, daB die verzogerungseinrichtung 

eine zweite Platte enthalt, die eine ahnliche Kon- 
struktion wie die in Anspruch 1 definierte Platte hat, 
wobei diese zweite Platte an zwei Bereichen mit der 
zweiten Walze Kontakt hat. 

25 

10. Vorrichtung nach Anspruch 8, weiterhin dadurch 
gekennzeichnet, daB der Durchmesser von jeder 
der Walzen groBer als 8 Inch (20,32 cm) ist. 

30 11. Vorrichtung nach Anspruch 8, weiterhin dadurch 
gekennzeichnet, daB die Antriebsflachen von jeder 
der Walzen eine Reihe von mit der Bahn eingreifen- 
den Hauptnuten hat, die nur in eine Richtung 
schraubenformig um die Walzenachse herum ver- 

35 lauten, daB zwischen etwa 20 bis 80 Nuten pro Inch 
(2,54 cm) vorgesehen sind, daB sich die Nuten be- 
zuglich der Bewegungs richtung der Bahn mit einem 
Winkel zwischen etwa 10° bis 35° erstrecken; und 
daB an die Linie des Walzenspaltes der Winkel der 

40 Nuten von einer Walze relativ zur Bewegungsrich- 
tung der Bahn positiv ist und der Winkel der ande- 
ren Walze relativ zur Bewegungsrichtung der Bahn 
negativ ist. 

45 12. Vorrichtung nach Anspruch 10, weiterhin dadurch 
gekennzeichnet, daB die Nuten "V'-formige Nuten 
sind, die durch Randeln erzeugt werden. 

13. Vorrichtung nach Anspruch 1, weiterhin dadurch 
so gekennzeichnet, daB die Platte (16) einen Korper 
hat, der am zweiten Absatzbereich (P 2 ) dicker ist 
als am Kantenbereich (P-, ), daB die Kante der Platte 
in Richtung auf die Walze gekrummt ist und daB die 
Platte stromabwarts auf eine Weise montiert ist, 
55 durch die bewirkt wird, daB die Platte an dem Ab- 
satzbereich an der Walze anliegt. 
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Revendications 

1. Machine pour le traitement compressif longitudinal 
d'un tissu comprenant au moins un rouleau d'en- 
trainement (10,12); un moyen pour pousser le tissu 
contre le rouleau dans une zone d'entrainement 
pour faire entrainer le tissu en avant et un moyen 
pour ralentir le deplacement en avant du tissu pour 
causer un traitement compressif longitudinal du tis- 
su dans une cavite" de traitement en aval de la zone 
d'entrainement et en avant dudit moyen ralentis- 
seur; ladite cavite de traitement etant definie par la 
surface avant dudit rouleau et une surface opposed 
coop6rante; et ledit moyen ralentisseur comprenant 
une lame ralentisseuse (16) disposed k proximite 
dudit rouleau et foumissant une surface de coulis- 
sement (1 8A) en contact avec le tissu, a laquelle se 
transfere le tissu comprint longitudinalement et sur 
laquelle il glisse en quittant ledit rouleau; la machine 
etant caracterisee en ce que ladite lame ralentis- 
seuse (16) a deux zones espac6es en contact avec 
le rouleau et disposees vers ledit rouleau, Tunedes- 
dites zones en contact avec le rouleau (P^ etant & 
la pointe avant de la lame pres de ladite zone d'en- 
trainement et la deuxieme zone de contact avec le 
rouleau (P 2 ) etant a une zone de talon qui en est 
espacee en aval, ladite lame se prolongeant en por- 
te-S-faux de ladite zone de talon vers ladite zone 
de pointe, I'epaisseur et la forme de la zone de poin- 
te de ladite lame et la longueur entre lesdites zones 
de talon et de pointe permettant a la pointe de ladite 
lame d'etre d6vi6e par le matSriau comprint longi- 
tudinalement qui s'approche, pour maintenir la 
proximite de la pointe a la surface du rouleau sur (a 
longueur du rouleau d'une maniere empechant la 
plongee ou I'accrochage dudit materiau a ladite 
pointe, et favoriser ainsi le mouvement de sortie 
doux et uniforme du materiau de la cavite de traite- 
ment. 

2. Machine selon la Revendication 1, caracterisee en 
outre en ce que la distance entre lesdites zones de 
talon (P 2 ) et de pointe (P A ) en contact avec le rou- 
leau est de I'ordre de 1/4 pouce (0,635 cm) ou 
moins. 

3. Machine selon la Revendication 1 , caracterisee en 
outre en ce que ladite lame (16) comprend un ele- 
ment en acier bleu ayant un corps principal d'epais- 
seur substantiellement uniforme et une region 
avant de moins de 1/2 pouce (1 ,27 cm) de longueur, 
d'epaisseur reduite dudit corps principal a la pointe. 

4. Machine selon la Revendication 3, caract6ris6e en 
outre en ce que I'epaisseur de ladite pointe est d'en- 
viron 0,005 pouce (0,0127 cm) ou moins et en ce 
que le corps principal a une epaisseur superieure a 
0,01 0 pouce (0,0254 cm). 



5. Machine selon la Revendication 4, caract6ris6e en 
outre en ce que le corps principal a une Epaisseur 
d'environ 0,020 pouce (0,0508 cm) ou plus. 

5 6. Machine selon la Revendication 1 , caract6ris6e en 
outre en ce que la partie avant de ladite lame dimi- 
nue uniform6ment sur une longueur de moins d'un 
demi-pouce (1 ,27 cm) k une Spaisseur de moins de 
0,005 pouce (0,0127 cm) k ladite pointe. 

10 

7. Machine selon la Revendication 1 , caract6ris6e en 
outre en ce que la pointe de ladite lame est incur- 
vee, le rayon de courbure de ladite pointe 6tant 
dans la gamme d'environ 1/32 k 1/4 pouce 

1S (0,079375 k 0,635 cm). 

8. Machine selon la Revendication 1 , caracterisee en 
outre en ce que ledit moyen de pression du tissu 
contre le rouleau comprend un deuxieme rouleau. 

20 

9. Machine selon la Revendication 8, caract6ris6e en 
outre en ce que ledit moyen ralentisseur comprend 
une deuxieme lame de construction analogue a la 
lame definie dans la Revendication 1 , ladite deuxie- 

25 me lame 6tant engaged dans ledit contact k deux 
zones avec ledit deuxieme rouleau. 

10. Machine selon la Revendication 8, caracterisee en 
outre en ce que le diametre de chacun desdits rou- 

30 leaux est superieur a 8 pouces (20,32 cm). 

11. Machine selon la Revendication 8, caract6ris6e en 
outre en ce que les surfaces d'entrainement de cha- 
cun desdits rouleaux comprennent une serie de rai- 

35 nures principals de serrage du tissu disposees he- 
licoidalement dans une seule direction autour de 
I'axe du rouleau, en ce qu'if y a environ entre 20 a 
80 rainures par pouce (2,54 cm), en ce que les rai- 
nures sont disposees suivant un angle d'environ 

40 10° a 35° par rapport a la direction de defacement 
du tissu; et en ce que, au niveau de la ligne de pin- 
cement desdits rouleaux, Tangle desdites rainures 
d'un rouleau est incline. positivement par rapport a 
la direction de deplacement du tissu, et en ce que 

45 Tangle de Pautre rouleau est incline n6gativement 
par rapport a la direction de deplacement du tissu. 

1 2. Machine selon la Revendication 1 0, caracterisee en 
outre en ce que lesdites rainures sont en forme de 

so "v et formees par moletage. 

13. Machine selon la Revendication 1, caracterisee en 
outre en ce que la lame (16) a un corps qui est plus 
epais au niveau de ladite deuxieme zone de talon 

55 (P 2 ) qu'au niveau de ladite zone de pointe (P^, en 
ce que la pointe de ladite lame est incurvee vers 
ledit rouleau, et en ce que ladite lame est mont6e 
' en aval de maniere k faire engager ladite lame avec 
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(edit rouleau au niveau de ladite zone de talon. 
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FIG. 1 
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FIG. 8a 



19 



EP 0 551 327 B1 




FIG. 9a 
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